Introduction
Regulators and the accounting community are concerned with how accounting standards should be designed or changed to achieve financial reporting objectives. Higher quality accounting standards are supposed to positively affect firms' reporting quality and to be of greater value to users of financial statements. The German regulator implicitly acknowledged the growing influence of international accounting standards by enacting the German Accounting Law Modernization Act in 2009 in an attempt to make German GAAP align more closely with IFRS and to improve the information provided in German financial statements as a result. Specifically, modernizing national accounting law should result in a set of rules that is on par with international accounting standards, but more cost-effective and simpler to manage in practice (RegE BilMoG 2008) .
This study presents the main changes in the accounting rules and disclosure requirements of German accounting law and examines their effects on financial accounting properties. As medium-sized non-listed companies were a target of the German Accounting Law Modernization Act, this investigation focuses on the consolidated financial statements of private firms. However, to exclude the possibility that macroeconomic effects are driving our results, we include as a control group private firms that release their financial statements under IFRS. With no capital market data in our treatment group, measures of reporting properties represent accounting-based measures, which are calculated using only financial statement data. We employ several accounting-based financial accounting property measures that have previously been implemented in prior research and test whether adopting the German Accounting Law Modernization Act had an impact on these measures. All German firms were required to adopt the new accounting standards in the fiscal year 2010. However, the regulator allowed early adoption in 2009 on a voluntary basis.
Our analysis is based on the magnitude of absolute discretionary accruals, the correlation between accruals and operating cash flow, the persistence of earnings, and the predictability of earnings as accounting-based financial reporting properties. The results of the main analysis, which uses a sample of German GAAP firms and German companies that report under IFRS, reveal an increase in discretionary accruals and no change in smoothing activities or in the persistence and the predictability of earnings. Certain significant differences in firm characteristics between the treated companies and the control companies raise concerns that our results are attributable to those differences. Hence, we employ a propensity score matching approach based on a probit regression to estimate the likelihood of releasing financial statements under German GAAP. The results of our propensity score matched sample confirm the results of our full sample for the last three financial reporting properties. However, propensity score matching applied to our discretionary accrual investigation reveals no significant differences, indicating that our results are most likely attributable to differences in firm characteristics. As with recent IFRS adoption studies (Daske et al. 2013; Christensen et al. 2015) , we assume that changes in financial reporting properties may only be observable for those companies that will benefit from the German Accounting Law Modernization Act. We identify two sets of companies that might benefit from the application of the new rules. First, voluntary adopters should benefit from prior adoption; otherwise, they would not have voluntarily adopted these standards in advance. Second, companies that decide to capitalize their R&D costs might benefit from the new accounting option, avoiding additional development expenses. Examining these subgroups of firms, we do not find a significant change in financial reporting properties compared to either mandatory adopters or companies that have R&D activities that have not capitalized associated costs.
The German Accounting Law Modernization Act significantly increased disclosure requirements to guarantee that certain information was included in financial statements. Therefore, we investigate disclosure compliance for two important changes in German GAAP. First, we extend our prior investigation of companies' R&D activities, since capitalizing companies must provide mandatory disclosures related to their R&D activities in their notes. Second, we randomly select 300 companies and investigate their disclosures for other provisions, which are found in a balance sheet item whose measurement principles fundamentally changed after the adoption of the requirements. For both investigations, we find substantial variation in disclosure compliance.
This study contributes to the literature in several ways. The release of the first financial statements that adopted the German Accounting Law Modernization Act led to several studies examining their effects on accounting numbers and disclosures. One research stream focuses on the similarities between the new German GAAP and IFRS (Froschhammer and Haller 2012; Gross 2016; Pierk and Weil 2012; von Keitz et al. 2011) . More specifically, the articles in this research stream analyze whether listed firms use the new set of accounting standards to align their German GAAP financial statements with their IFRS counterparts. von Keitz et al. (2011) examine the financial statements of 42 family firms on the DAXplus Family index. However, the results do not support the hypothesis that firms will engage in practices to bring German GAAP and IFRS financial statements closer together. Instead, they seem to remain in line with their tax accounting. Furthermore, Gross (2016) analyzes the effects on the comparability of private local GAAP and IFRS companies. Using aggregated output-based measures of de facto comparability, this author provides evidence for a significant increase in the comparability of accounting practices between German GAAP and IFRS companies following the adoption of the new accounting standards. Froschhammer and Haller (2012) use a sample of 362 unconsolidated accounts of public firms to confirm this fact.
In particular, these authors analyze the adoption of ten accounting options, and their results demonstrate that only three options (regarding the valuation of pensions and two transition options) are exercised appropriately and aligned under IFRS. In addition, some studies concentrate exclusively on changes in specific accounting standards analyzing the capitalization of R&D costs (Eierle and Wencki 2014) and accounting for pensions (Gassen et al. 2011; Pierk and Weil 2012) . Eierle and Wencki (2014) examine the importance and determinants of the accounting option for capitalizing R&D costs. Their sample consists of 586 large-and medium-sized private firms, and their results reveal that only a few companies choose to capitalize R&D costs. Gassen et al. (2011) The first part of our study is closely related to Lopatta et al. (2013) . Those authors investigate the effect of the German Accounting Law Modernization Act on discretionary accruals and identify a significant negative difference in the mean of discretionary accruals before and after the new rules were adopted. In addition to investigating discretionary accruals before and after the adoption of the German Accounting Law Modernization Act, we also use a variety of other financial reporting properties. Due to the distinctions between the subsamples of firms that might benefit from the German Accounting Law Modernization Act, we contribute to recent literature by providing separate evidence of the effects of the German Accounting Law Modernization Act on financial reporting properties for different private companies.
Additionally, we investigate whether private firms complied with extended disclosure requirements after the adoption of the German Accounting Law Modernization Act. Von Keitz and Gloth (2013) concentrate on the extent of disclosures in 54 listed firms and demonstrate that some firms provide more disclosures than required. However, other firms do not even appear to fulfill all of the mandatory disclosures. BDI et al. (2011) investigate the effects of the new accounting standards on a sample of 132 private firms and reach the same conclusion. We focus on the disclosure compliance for companies' R&D activities and other provisions. Our results confirm prior findings with respect to the substantial variation in disclosure compliance.
Our contribution to this literature is to investigate the effect of the German Accounting Law Modernization Act on financial reporting properties and disclosure compliance. Furthermore, our investigation focuses exclusively on private companies, whereas the focus of most studies examining financial accounting properties or disclosure compliance is on public firms. Our results show that the financial reporting properties generally do not change after the adoption of the German Accounting Law Modernization Act. The remainder of this paper proceeds as follows. Section 2 provides an overview of the most important changes accompanying the German Accounting Law Modernization Act. The research design is presented in Sect. 3. Section 4 addresses sample selection and corresponding statistics. Section 5 presents the results of the primary and sensitivity analyses. Section 6 provides the conclusion.
Changes in German GAAP enacted by the German Accounting Law Modernization Act
Since the German Accounting Law Modernization Act resulted in numerous changes in German GAAP, the overview in Table 1 presents only the most significant of these changes regarding the recognition and measurement of assets and liabilities. The new accounting rules highlight the efforts of the German regulator to introduce a set of accounting standards that represent an alternative toand alignment with-IFRS without changing the main goals of German financial statements. Several accounting rules under the new act (e.g., capitalization of R&D costs and valuation of provisions) are similar to their IFRS counterparts. However, the overview also highlights that certain differences remain. For example, the regulator introduced a recognition option for R&D costs, and there are no additional German GAAP). Firms are also required to present R&D assets separately on the balance sheet ( § 266 (2) German GAAP) and to present the development of these assets over the fiscal year in notes ( § 284 (3) German GAAP). Overall, as several accounting options were abolished, the new accounting rules have the potential to improve the information provided in German financial statements. However, the introduction of new accounting options and of accounting rules that provide firms with even more discretion (e.g., considering future events in the fulfillment amount of provisions) may result in the transformation of certain financial reporting properties. Furthermore, if these new rules are obligatory rather than voluntary and if management incentives do not change, it may not be realistic to assume that financial reporting properties will change simply as the result of the application of new accounting standards (see also the results of Ball et al. 2003) .
Research design
The previous literature has developed several proxies for financial reporting properties. In addition to market-based measures that rely on capital market data, there are also accounting-based measures that are calculated using financial statement data on an exclusive basis (see an overview of the main proxies in Francis et al. 2004) . Since the German Accounting Law Modernization Act is obligatory for financial statements that apply German GAAP and for consolidated financial statements that are released by private companies, 1 these firms do not provide capital market data to calculate market-based financial reporting property measures. Therefore, the proxies used in this investigation are accounting-based measures that rely solely on data provided by firms' financial statements.
Discretionary accruals are the first proxy used in this study. The literature argues that accruals have the potential to significantly influence net income because they do not result from cash flow streams, but touch the income statement instead (Dechow 1994) . We use the cross-sectional version of the Jones model and the modified Jones model to estimate discretionary accruals as shown in models (1) and (2), respectively. As considering firm-specific coefficients would require multiple-year observations of one firm, we perform the regression on firms matched on year t and industry j as in DeFond and Jiambalvo (1994) and require a minimum of six observations per regression. Those year-industry combinations in which this requirement was not fulfilled were thus eliminated from the sample. To prevent the exclusion of firms in SIC 10-14 (mining industry) due to insufficient observations, we added the observations of this industry to firms in SIC 15-17 (construction industry).
According to the Jones model, non-discretionary and discretionary accruals are estimated using the following model:
Non-discretionary accruals are estimated using the change in revenues as well as property, plant, and equipment. The Jones model assumes that these variables control for changes in a firm's economic environment (Jones 1991) . The error term signifies the component of accruals that cannot be explained by a firm's economic changes and is therefore considered the discretionary part of accruals. Dechow et al. (1995) additionally subtract the change in receivables from the change in revenue, as they claim that management can also manage revenues using receivables. Therefore, non-discretionary and discretionary accruals are estimated according to their modified version of the Jones model using the following model:
Total accruals (TA) are generally measured following Dechow et al. (1995) as the year-to-year change in non-cash current assets (CA as current assets and CASH as cash assets) minus changes in current liabilities, excluding short-term debt and taxes payable (CL as current liabilities, STD as short-term debt, and TP as income taxes payable) less depreciation and amortization expenses (DEP):
Since the database used in this investigation does not differentiate between longterm and short-term provisions, we assume that all provisions are short-term and include them in total accruals.
2 In addition, the database does not contain information regarding income taxes payable. Thus, the total accruals measure used in this investigation contains these obligations. To test whether the German Accounting Law Modernization Act affected the use of absolute discretionary accruals, we employ the following regression model:
Absolute discretionary accruals (|DA|) as the dependent variable are estimated as the absolute value of the error term of the Jones model (Eq. (1)) and the modified Jones model (Eq. (2)). To disentangle the potential effects due to new accounting standards from potential macroeconomic effects, we use private German firms releasing their financial statements under IFRS as a control group. Therefore, the first independent variable, GGAAP, accounts for the set of accounting standards.
GALMA represents an additional binary variable, indicating whether the financial statement applies the German Accounting Law Modernization Act. The majority of firms adopted the new rules in 2010. However, as discussed above, the regulator allowed early adoption in 2009. To detect those fiscal years in which firms applied the new accounting standards, we checked the notes of the financial statements in 2009, as firms were required to disclose that they applied the new standards voluntarily [Section 66 (3) Sentence 6 Introductory Act to German GAAP]. Because the majority of private firms adopted the new accounting rules in 2010, we suggest the same behavior for IFRS firms. Thus, our GALMA coefficient equals one for all firm-year observations of our IFRS firms after 2009 and zero otherwise. For our German GAAP firm-year observations, GALMA equals one for all mandatory adopters starting in 2010 and for all voluntary adopters starting in 2009. We also include an interaction term, GGAAP 9 GALMA, to identify the additional effects of the new accounting standards in private firms releasing financial statements under German GAAP.
In addition, several variables are used to control for firm-specific incentives and firm-specific factors that might have an effect on absolute discretionary accruals. Without including additional control variables, the observed effects on absolute discretionary accruals might be falsely attributed to accounting standards rather than to incentives or innate determinants. In addition, in some performance situations, firms present a different pattern of accruals. Not controlling for these specific performance situations might lead to attributing the observed effects to changes in accounting standards. Therefore, we include firm size, leverage, profitability, growth, and the absolute value of operating cash flow as firm-specific controls and industry dummies to control for industry fixed effects. Following Petersen (2009) , standard errors in all regression models in this study are clustered by firm.
We expect that leverage (LEV), growth (GROWTH), and the absolute value of operating cash flow (|OCF|) are positively associated with the value of absolute discretionary accruals. Firms with higher leverage tend to engage in incomeincreasing accruals to avoid breaking debt covenants (DeFond and Jiambalvo 1994), and growing firms are supposed to have larger positive accruals. The absolute value of operating cash flow is included because Dechow et al. (1995) show that as a result of the matching principle, negative (positive) non-discretionary accruals occur in periods with extreme positive (negative) cash flows. Further, we assume a negative sign for firm size (SIZE) and profitability (ROA), as firm size is a proxy for political attention and the political costs hypothesis contends that larger firms avoid earnings management activities to elude political attention (Watts and Zimmerman 1986) . Less profitable firms have greater incentives to manage earnings upwards and therefore they will recognize lower income decreasing accruals and/or larger income-increasing accruals.
A second accounting-based financial reporting property measure is the correlation between accruals and operating cash flow as a proxy for earnings smoothing. This measure is based on Leuz et al. (2003) , who investigated this correlation by firm. However, we adapt this measure to estimate a treatment effect in a differencein-difference research design. A negative correlation is a characteristic of accrual accounting (Dechow 1994) . However, the magnitude of such a negative correlation indicates different degrees of earnings smoothing using accruals. Thus, examining whether the German Accounting Law Modernization Act had an impact on financial reporting properties, we analyze whether these new rules affected the magnitude of correlation between accruals and operating cash flow, where operating cash flow is calculated based on the relation between operating income and total accruals:
The regression model is as follows:
The interaction term OCF 9 GALMA indicates the difference in correlation before and after the German Accounting Law Modernization Act, and OCF 9 GGAAP represents the difference in correlation between German GAAP and IFRS firms. To test whether new accounting rules have had an additional effect on correlation between accruals and operating cash flow in private firms, we include another interaction term, OCF 9 GGAAP 9 GALMA. As in our first regression function, we control for potential firm-specific incentives or firm-specific activities that might influence accruals. However, predictions regarding total accruals differ from predictions regarding discretionary accruals because total accruals are not completely driven by earnings management. For example, we assume that larger firms-where size is measured as the natural logarithm of total assets-have greater total accruals since positive accruals represent assets. Therefore, a firm with more positive accruals also owns larger assets and vice versa.
The persistence and the predictability of future earnings are two additional attributes of financial reporting properties derived from the time series construct of earnings (Schipper and Vincent 2003) . Persistence is measured as the slope coefficient in a regression of current earnings on past earnings in which perfectly persistent earnings follow a random walk (Lev 1983) . The measure of persistence quantifies the extent to which current performance is permanent and will recur in future periods (Lipe 1990 ). In addition, predictability implies that past financial reporting numbers can predict current performance. To measure the persistence and predictability of earnings, we use a linear relation between current and past earnings in which both variables are weighted by total assets in the corresponding fiscal year:
The error term estimates the predictability of current earnings, and the slope coefficient b 1 measures the persistence of earnings. To answer the question as to whether the German Accounting Law Modernization Act has an effect on the predictability of earnings, we compare the means of the absolute value of error terms weighted by the dependent variable (|v t /E t |) in the periods before and after the adoption of new accounting rules for German GAAP and IFRS firms. However, to test whether new rules had an impact on the persistence of earnings, we modify the regression function (7) as follows:
In this modified regression model, the interaction term E t-1 9 GGAAP t identifies the additional effect of accounting standards and E t-1 9 GALMA t measures the additional effect of the German Accounting Law Modernization Act on the persistence of earnings. The term E t-1 9 GGAAP t 9 GALMA t signifies the difference in the persistence of earnings between German GAAP and IFRS firms before and after the adoption of the new rules.
One potential concern when comparing German companies that report under German GAAP to those reporting under IFRS is that the two groups might reveal differences in financial reporting properties due to their different economic characteristics (Barth et al. 2008) . Although most German firms that report under IFRS are obligated to do so, our sample is restricted to voluntary adopters and therefore our research design suffers from a potential self-selection bias.
In attempting to control for those different characteristics between German private firms that report under IFRS and those companies that report under German GAAP, we employ a propensity score matching model. It is important to note that propensity score matching is not a suitable method to address concerns regarding correlated omitted variables. Propensity score matching is only appropriate if the relation between the control variables and the dependent variable (the outcome variable) is improperly specified [functional form misspecification (FFM)] (Rubin 1979) . Hence, propensity score matching is a suitable instrument in our context only when all relevant influential factors concerning the reporting choice are observable and included in both regression types. Even with the inclusion of all relevant control variables, without propensity score matching, a potential bias still can arise from FFM. Based on the assumption that all relevant factors that determine the decision to report under German GAAP are considered, this procedure enables the artificial creation of a random sample in which the accounting system is randomly allocated to both the treatment and control group (Heckman and Navarro-Lozano 2004) . When controlling for all relevant firm characteristics, any resulting differences between the two groups should be attributable to the treatment effect and not to preexisting client characteristics (Heckman et al. 1998; Dehejia and Wahba 2002) , as matched companies are considered identical.
Based on the following probit regression, companies with similar probabilities of reporting under German GAAP are considered to be similar:
The inclusion of industry and year fixed effects is based on the propensity score matching approach developed by Lawrence et al. (2011) . Furthermore, the inclusion of industry dummies relies on Pierk and Weil (2016) , who find evidence that priceregulated companies are more likely than non-regulated companies to adopt new accounting regulations early. Hence, industry classification can influence accounting choices, and we therefore include industry fixed in our probit regression.
Following Christensen et al. (2015) , we include size, leverage and return on assets. These authors found a positive association between size and voluntary IFRS adoption and a negative association between IFRS adoption and leverage as well as return on assets. Further, growth and the absolute value of operating cash flow are included in our probit regression because stronger growing companies with higher operating cash flows tend to increase market shares in foreign companies, which, in turn, increases the potential need for external equity funding. Additionally, Gassen and Sellhorn (2006) find that international exposure, dispersion of ownership, and recent IPOs are important drivers of this phenomenon. International exposure might be an important driver, but our data source unfortunately does not contain specific information on foreign sales or turnover. Other determinants are negligible in the context of our private companies.
After estimating the propensity scores, we match (without replacement) companies that report under German GAAP with companies that report under IFRS and that have the closest predicted value from Eq. (9) within a maximum distance of 0.25%. The results for a different caliper and an alternative matching approach are presented in Sect. 5.
Sample selection and statistics
The collected data cover the period from 2005 to 2014 and consolidated financial statements applying German GAAP and IFRS as a control group. Financial statement data were retrieved from the Amadeus-Bureau van Dijk database. This study focuses on consolidated accounts rather than on single accounts, because the primary objective of single accounts under German GAAP and German Tax Law is to determine distributable profit and tax payments. Providing information plays only a secondary role (Leuz and Wüstemann 2004) . We exclude 436 listed firm-year observations of companies that apply German GAAP, because these firms are quite different from the private firms in our sample. Previously, we already deleted 6047 firms with missing prior year observations, of which 2158 observations are attributable to 2005 and which were only used to scale the variables by lagged total assets as well as to test the predictability and persistence of earnings. Therefore, 2005 data is used only indirectly.
As voluntary adoption was applicable to financial statements only after 12/31/ 2008 and mandatory adoption was required for financial statements beginning only after 12/31/2009, data with a 12/31 reporting date and data with a period of account different from the calendar year in the following year were summarized as data from the same year. For example, all observations with a reporting date of 12/31/2009 and observations in 2010 with a reporting date different from the calendar year (e.g., 03/31/2010) are interpreted as observations from 2009, because in this year the application of the German Accounting Law Modernization Act was permitted for the first time and mandatory application was required one period later.
Consistent with prior studies that have analyzed accruals, we also exclude firms in the banking and insurance industry because their accrual process is different from that of industrial firms. In addition, we omit 31 observations with negative shareholder value. Our sample suffers an additional deduction of 1840 observations resulting from the data requirement mandating that there must be at least six companies in each industry by year to estimate discretionary accrual measures. Additionally, we omit 100 firm-year observations of SIC 10, due to non-existent variability in reporting practice. Finally, we also exclude all 3116 firm-year observations from listed companies reporting under IFRS, 3 resulting in 22,894 firmyear observations. The sample contains fewer observations in 2006 due to numerous missing values as well as 2014 because not all financial statements under German GAAP had been published by the date of collection. 4 Out of 2501 firms in 2009, only 78 firms had voluntarily adopted the German Accounting Law Modernization Act. The sample uses 2151 IFRS firm-year observations as a control group. A detailed description of our sample selection process is presented in Table 2 . Table 3 presents the summary statistics for the subsamples of German GAAP and IFRS firms. The values of all the variables except for the binary variables are winsorized at the bottom and top 1%. The summary statistics reveal considerable variation in all firm-specific characteristics. Thus, our results should not be biased to very small-or only medium-sized firms. Comparing German GAAP and IFRS firms, the results demonstrate that IFRS firms are on average larger and characterized by higher leverage.
The correlation matrix in Table 4 reveals that the largest correlation of variables used in the same regression function is between the absolute value of operating cash flow and total accruals. As discussed above, the negative correlation is the result of accrual accounting. All other correlations among the independent variables are lower. Thus, there is no concern that multicollinearity will affect the results.
Empirical results

Results of the first-stage regression
We match IFRS companies with German GAAP companies with the closest predicted value from Eq. (9) within a maximum distance of 0.25%. Using this caliper, we match approximately 17% of all firms in the sample. The results of the probit regression are presented in Table 5 .
In line with our expectations, larger, less profitable, and stronger growing companies with a higher absolute cash flow from operations have a greater probability of adopting IFRS. Our results for the coefficients of SIZE and GROWTH are consistent with Dumontier and Raffournier (1998) and Barth et al. (2008) , who found evidence that voluntary adoption of IFRS is positively associated with size and growth. As opposed to the findings previously described in the prior literature, our coefficient for LEV indicates a positive association between leverage and voluntary IFRS adoption. However, the deviating results may be attributable to the fact that previous studies mostly investigated voluntary IFRS adoption before IFRS reporting was mandatory for listed firms. Hence, their results are most likely driven by listed companies that have switched to IFRS and that should not be comparable to our results for private companies. Furthermore, although in line with Christensen et al. (2015) , the ROA coefficient indicates a strong negative association between IFRS adoption and ROA.
To reduce the differences in firm characteristics between companies that report under IFRS and those reporting under German GAAP, we employ a matching Less firm-year observations of all companies without R&D activities in the adoption period
20,097
Sample size for the R&D-specific tests with financial reporting properties 646
The sample selection process for our main tests, our subsample analysis of voluntary adopters and our subsample analysis of capitalizing companies with R&D activities approach based on the results of propensity score estimates from Eq. (9) for every financial reporting property. Table 6 presents the descriptive statistics of our full and propensity score matched sample. Insignificant differences in means relating to all control variables in the propensity score matched sample indicate that the model appears to be N represents the number of firm-year observations. TA t /A t-1 are accruals in year t calculated as in model (3), scaled by lagged total assets. |DA Jones | and |DA modJones | are the absolute values of the error terms of the Jones model (1) and of the modified Jones model (2). GALMA is a binary variable indicating whether the German Accounting Law Modernization Act is applied in year t. ASSETS are the total assets of the firm measured in million euro. LEV is computed as total assets minus book value of equity, scaled by lagged total assets. ROA is calculated as operating income in year t divided by lagged total assets. GROWTH is the percent change in sales at year t over a 1-year period. OCF is operating cash flow calculated as operating income less accruals in year t, scaled by lagged total assets. |OCF| is the absolute value of operating cash flow. E is net income divided by total assets */**/*** marks significance at p \ 0.10/p \ 0.05/p \ 0.01 levels, respectively Business Research (2017) 10:215-248 229 Table 4 Pearson and Spearman correlation of dependent and independent variables Pearson and Spearman correlation of dependent and independent variables. The significance levels are in parenthesis. GGAAP is a binary variable indicating the application of local accounting standards in German firms. All other variables are as previously defined effective in creating a balanced sample of German GAAP and IFRS adopters. 5 In addition, the standardized bias of all control variables before and after matching (Rosenbaum and Rubin 1985) is below 5%, following the recommendation of Caliendo and Kopeinig (2008) . Table 7 demonstrates the results of the first analysis for the full and propensity score matched sample in which we test whether the German Accounting Law Modernization Act had an effect on the magnitude of absolute discretionary accruals. For our full sample (columns 1-4), the results show a negative effect of The estimation results of the probit regression to predict the probability to report based on German GAAP. SIZE is the natural logarithm of total assets in year t. All other variables are as previously defined t statistics are in parentheses and */**/*** marks significance at p \ 0.10/p \ 0.05/p \ 0.01 levels, respectively 5 Notably, we use this propensity score matched sample for our first, third and fourth financial reporting properties. Since we include signed operating cash flow in our investigation of the correlation between operating cash flow and total accruals and Table 6 shows significant differences for signed operating cash flows, we adapt Eq. (9) and use signed operating cash flow instead of absolute operating cash flow. 6 To mitigate concerns that our findings are a consequence of the smaller sample size in our propensity score matched sample, we adopt two additional matching approaches. First, we apply a matching approach with replacement and, second, we use our original matching approach with a higher caliper. Compared to our original matching approach, we observe no changes in the validity of our results (not tabulated).
Results of the main analysis
GGAAP, meaning that German GAAP firms have lower absolute discretionary accruals than IFRS firms. The coefficient of GALMA is also negative and significant, indicating that absolute discretionary accruals are lower in the period following the German Accounting Law Modernization Act. However, the interaction term reveals that absolute discretionary accruals of German GAAP firms increase significantly following the adoption of the new accounting rules when compared to the control group of IFRS firms. In addition, the coefficients of the control variables demonstrate the predicted signs. Consistent with the political cost hypothesis, larger firms present lower This table presents the descriptive statistics for our full and propensity score matched sample. Propensity scores were calculated using Eq. (9). All variables are as previously defined */**/*** marks significance at p \ 0.10/p \ 0.05/p \ 0.01 levels, using two-tailed t tests of differences in means Table 7 First financial reporting property: absolute discretionary accruals The results of the first financial reporting property-absolute discretionary accruals. We use the absolute value of discretionary accruals in year t (|DA|) estimated using the Jones model (1) and the modified Jones model (2) as dependent variables. Full sample results for |DA| using the Jones model are in columns (1) and (2) and using the modified Jones model are in columns (3) and (4). Additionally, matched sample results for |DA| using the Jones model are in columns (5) and (6) and using the modified Jones model are in columns (7) and (8) 123 absolute discretionary accruals to avoid political attention. Higher leveraged firms tend to have greater absolute discretionary accruals based on the debt covenant hypothesis. In addition, firms with lower profitability and growing firms recognize larger absolute discretionary accruals. As hypothesized, the absolute value of operating cash flow is positively associated with absolute discretionary accruals. The last four columns of Table 7 present the results of the propensity score matched sample. Contrary to our full sample findings, our coefficient of interest, GGAAP 9 GALMA, is non-significant. Although it remains positive, the significance indicates that potential differences could be attributed to differences in firm characteristics. 7 Consistent with the results of the full sample, all control variable coefficients are significant and have the same directional effects and magnitude.
The analysis of the second financial reporting property in Table 8 reveals that the interaction term OCF 9 GGAAP 9 GALMA is insignificant. Hence, our results indicate that the new accounting rules do not change the level of smoothing activities in financial statements under German GAAP. Our results from the propensity score matched sample provide confirmative evidence of this observation. Regarding control variables, operating cash flow is negatively correlated and profitability is positively related to total accruals in the full and in the propensity score matched sample, respectively. Additionally, we observe a significant positive association for firm size in the full sample, whereas we observe a non-significant positive association in the propensity score matched sample. Except for minor changes, the results remain consistent in our propensity score matched sample.
Testing the persistence of earnings in Table 9 and the predictability of earnings in Table 10 , the results show no change in both financial reporting property measures under the German Accounting Law Modernization Act. The interaction term, E t -1 9 GGAAP t 9 GALMA t , is not significant in either the full or the propensity score matched sample, demonstrating that the slope coefficient between past and current earnings is positive and unchanged after the new accounting rules are adopted by German GAAP firms. Nevertheless, it is positive, indicating that earnings are rather more persistent after adoption of the German Accounting Law Modernization Act. The t test in Table 10 reveals no significant difference between the absolute values of the weighted error terms in regression (7). For our full sample, the error term decreased for IFRS and German GAAP firms after adopting the new accounting standards, while for German GAAP firms the decrease is smaller than for IFRS firms; however, this difference is not significant. After restricting our sample to similar companies with a nearly identical probability to report under German GAAP, we nonetheless observe a decrease for the error term, which is again smaller for German GAAP firms than for IFRS firms. Nevertheless, the difference is also not significant. Therefore, the predictability of earnings has not changed after the new accounting rules are implemented.
To sum up, the examination of financial reporting properties reveals no change in absolute discretionary accruals after controlling for differences in firm characteristics. Furthermore, all analyses imply no change in the selected accounting properties following adoption of the German Accounting Law Modernization Act. This table presents the results of the second financial reporting property-the correlation between accruals and operating cash flow. All variables are as previously defined; t statistics are in parentheses, and */**/*** marks significance at the p \ 0.10/p \ 0.05/p \ 0.01 levels, respectively 8 The variables in our regression models include values from the current year and the previous year (e.g., scaling by lagged total assets or including past earnings). Thus, in the adoption year, the measurement of the variables is based on information from the adoption year and on information from before the German Accounting Law Modernization Act was introduced. To rule out the possibility that this relation in preadoption values drives the results, we exclude the observations of the adoption year from our sample. Nevertheless, our results remain consistent with our main analysis (not tabulated).
Subsample of voluntary adopters
Method for the subsample of voluntary adopters
Our first analysis consists of observations for all firms that voluntarily adopted the new rules and for mandatory adopters. However, these subgroups may differ significantly in their incentives and therefore in their levels of financial reporting properties. It is possible that voluntary adopters welcomed the new rules and adopted them as soon as possible with the aim of improving the information provided in their consolidated statements. As the number of voluntary adopters in our sample is quite low (78 firms in 2009), it is possible that the effects of mandatory adopters outweigh the effects of voluntary adopters. To check whether the results for the financial reporting properties differ for voluntary adopters, we run an additional analysis. For the control group, we use mandatory GALMA adopters instead of IFRS companies. As described above, this research design also suffers a potential self-selection bias, as companies do not randomly decide to adopt The results of the third financial reporting property-persistence of earnings. E t and E t-1 represent net income divided by total assets in the corresponding fiscal year. GGAAP t and GALMA t are binary variables indicating the application of local accounting standards in German firms and the application of the German Accounting Law Modernization Act in year t All other variables are as previously defined; t statistics are in parentheses, and */**/*** marks significance at the p \ 0.10/p \ 0.05/p \ 0.01 levels GALMA voluntarily. Therefore, the results might also be attributable to differences in pre-existing firm characteristics.
To control for those potential differences, we perform an additional probit regression based on Eq. (9) in Sect. 4. Notably, the decision to adopt the German Accounting Law Modernization Act on a voluntary basis differs from the previously investigated probit estimation of IFRS adoption with regard to the adoption year. In this case, companies can make the decision only for 2009. Hence, we follow the approach of Pierk and Weil (2016) and only include firm-year observations from this period in the probit regression.
9 Then, we estimate propensity scores, which reflect the probability of adopting the German Accounting Law Modernization Act voluntarily. Consistent with our previous approach, we match (without replacement) companies with the closest predicted value within a maximum distance of 0.25%. Notably, we apply this matching approach only for observations from 2009 and match companies with nearly identical probabilities to adopt the German Accounting Law Modernization Act voluntarily. Finally, we include all firm-year observations of those companies that are either in the treatment or control group. Table 11 presents the results for our coefficients of interest. Both interaction terms for our absolute discretionary accrual measures are insignificant, with and without The results of the fourth financial reporting property: the ability to predict earnings. This measure is calculated as the absolute value of the error term of regression (7) scaled by the dependent variable of regression (7). Then, the mean of this error term is computed for two subsamples (before and after the German Accounting Law Modernization Act) for German GAAP firms and for IFRS firms, separately, for the full and our propensity score matched samples. The significance of mean differences before and after the change in accounting standards is assessed by t test */**/*** marks significance at the p \ 0.10/p \ 0.05/p \ 0.01 levels 9 Although we have no knowledge about the distribution of errors, we assumed a normal distribution of errors to employ a probit regression. However, Pierk and Weil (2016) employ a logit regression to analyze the determinants of voluntary adoption. Alternatively, we use a logit regression and do not observe any differences in our results.
Results for the subsample of voluntary adopters
the inclusion of industry controls. The interaction term OCF 9 EARLY 9 GALMA indicates that the magnitude of earnings smoothing is positive but also not significant. The coefficient measuring the effect on earnings persistence is negative and significant. However, after controlling for differences in firm characteristics, we observe a nonsignificant negative interaction term, E t-1 9 EARLY t 9 GALMA t , with and without the inclusion of industry controls.
Regarding the ability to predict earnings, the t test for the full and the propensity score matched sample does not reveal a significant change after adoption of the new accounting rules. Except for the persistence of the earnings interaction term, the significance of all other variables of interest does not change for our propensity score matched sample. Thus, the results for voluntary adopters indicate that the observed effects of the German Accounting Law Modernization Act do not differ between voluntary and mandatory adopters. The results of the coefficients of interest for our analysis of voluntary adopters. There are 567 firm-year observations of voluntary adopters, and German GAAP firms adopting the German Accounting Law Modernization Act on a mandatory basis are used as the control group. EARLY is a binary variable indicating whether the German Accounting Law Modernization Act was adopted voluntarily by the firm. All other variables are as previously defined. The significance of mean differences regarding the ability to predict earnings is assessed by t test t statistics are in parentheses and */**/*** marks significance at the p \ 0.10/p \ 0.05/p \ 0.01 levels, respectively mandatory adoption is only 1 year, and early adopters knew that they would (eventually) be required to adopt the new rules in 2010. The introduction of new accounting options makes it possible to identify those firms that benefit from the German Accounting Law Modernization Act. One of those accounting options is the option to capitalize development costs in § 248 (2), Sentence 1, German GAAP. Thus, we checked the financial statements of voluntary and mandatory adopters in the adoption year to classify firms capitalizing R&D costs. Based on our previous explanations, we expect companies to be dependent on key figures and ratios such as net income or equity ratio, since they are relevant when raising external funds and, additionally, capitalizing R&D costs may avoid breaking covenants. Thus, those companies should benefit from the new set of accounting rules.
Deviating from the case of voluntary adoption of the German Accounting Law Modernization Act, companies regularly make the decision to capitalize these costs or not on a yearly basis for periods after the German Accounting Law Modernization Act. However, we only checked financial statements in the adoption year since there was no possibility to capitalize R&D costs before, and it is highly probable that companies that plan to capitalize R&D costs will capitalize such costs in the adoption year. Additionally, it is important to consider that only companies with R&D activities have the option to capitalize. Therefore, we restrict our subsample to companies with R&D activities in the adoption year, and we employ our probit regression approach for this sample of voluntary and mandatory adopters in the adoption year, based on Eq. (9). Then, we estimate propensity scores, which reflect the probability of capitalizing R&D costs. Consistent with our previous approach, we include all firm-year observations of those companies that are either in the treatment or control group.
Results for the subsample of firms capitalizing R&D costs
The results of the probit regression (not tabulated) used for matching purposes indicate that companies that capitalize R&D costs are on average smaller, although this relationship is not statistically significant, but in line with the results of Eierle and Wencki (2014) . Companies with greater leverage are more likely to capitalize R&D costs, which is also consistent with prior literature (Eierle and Wencki 2014) since those companies either are more afraid of reporting negative earnings or have a smaller equity ratio. Return on assets is negatively associated with capitalization of R&D costs. Because our full sample consists of only 646 firm-year observations, of which 339 are attributable to capitalizers, our propensity score matching approach decreases the sample to 461 observations. Table 12 presents the results of the coefficients of interest for the subsample of companies with R&D activities. The findings for absolute discretionary accruals are consistent with the results for voluntary adopters, indicating that the magnitude of the effect of the adoption of the German Accounting Law Modernization Act does not differ between capitalizing and non-capitalizing firms. Even the coefficient of the interaction term OCF 9 CAP 9 GALMA is insignificant, indicating no change in income smoothing following adoption of the German Accounting Law Modernization Act. The findings for the persistence of earnings and for the predictability of earnings lead to the same conclusion. The significance of the results does not differ for our full and our propensity score matched sample.
Overall, the results reveal no differences in financial reporting properties, even for those firms that should benefit from the new accounting rules. However, the financial reporting property measures evaluate only the difference in financial numbers and disregard possible improvements in disclosures. As previously mentioned in Sect. 2, firms that decide to capitalize their R&D costs must provide mandatory disclosures related to their R&D activities in notes that outline the total amount of R&D costs and the related amount of capitalized R&D costs ( § 285, no. 22 German GAAP) . Those firms are also required to present their R&D assets separately on the balance sheet ( § 266 (2) German GAAP) and to explain the development of the asset over the fiscal year in notes ( § 284 (3), German GAAP). We analyze the annual reports of capitalizing firms in the adoption year and check whether they disclose the required information. In addition, we also search for additional voluntary disclosures. This additional information may include disclosures regarding the R&D project for which development costs are capitalized and/or disclosures related to the valuation of the R&D asset. The results are displayed in Table 13 .
It is remarkable that only 80.65% of firms report information for total R&D expenses, despite the fact that the regulator requires this disclosure. In addition, only 35.48% provide additional information voluntarily. This additional information is crucial for addressees of financial statements to understand whether the R&D project is successful. The results of the coefficients of interest for the subsample of companies with R&D activities. There are 646 firm-year observations of companies with R&D activities, of which 339 firm-year observations are from companies that are capitalizers. CAP is an indicator variable that equals one if the company is capitalizing R&D costs. All variables are as previously defined. The significance of mean differences regarding the ability to predict earnings is assessed by t test t statistics are in parentheses, and */**/*** marks significance at the p \ 0.10/p \ 0.05/p \ 0.01 levels, respectively
Most companies describe all the R&D projects; however, they do not mention to what R&D project the capitalized development costs are related. If firms disclose this information, they mostly mention capitalized development costs for software. Disclosure regarding the valuation of R&D assets also can be improved. Only a few firms mention the components of the production costs and/or the useful life of the asset. In addition, we further investigate the relationship between disclosure and the effects of the German Accounting Law Modernization Act on financial reporting properties by examining companies' disclosure behavior regarding other provisions. We choose this balance sheet item based on the previously described significant changes regarding measurement after the German Accounting Law Modernization Act, such as consideration of future wage and salary adjustments and the required discounting of other provisions with a maturity over 12 months. Other provisions offer an appropriate possibility to investigate companies' willingness to disclose information because § 285 (12) German GAAP only provides the vague formulation that companies must disclose more information on specific other provisions when Total observations 62
The analysis on disclosure in the financial statements within a subsample of firms capitalizing R&D costs. The analysis consists of financial statements for the year the German Accounting Law Modernization Act was adopted 10 Based on this subsample analysis, we construct a disclosure score and investigate whether an effect of the German Accounting Law Modernization Act is only observable for those companies that disclose more information regarding their R&D activities. Our results indicate that there are no differences in the effects of the German Accounting Law Modernization Act on financial reporting properties (not tabulated). Nevertheless, the directions of all interaction terms are consistent with our expectations that a decrease in discretionary accruals and income smoothing and an increase in earnings persistence and predictability could only be observable for those companies that benefit from the new accounting rules and disclose all relevant information. Our non-significant results might also be attributable to the small number of observations in our subsample.
there is no separate presentation in the balance sheet and recent other provisions are worth a substantial amount. The term ''substantial'' is open to interpretation. Therefore, we randomly select 300 first-time adopting companies from a subsample of firm-year observations from 2009 and 2010 with other provisions reporting under German GAAP. Our random sample consists of 297 mandatory and 3 early adopters of GALMA. We hand-collected the disclosure information of interest and built a disclosure score following the approach for companies with R&D activities described in the previous section. Table 14 reveals that only a small number of companies disclose information on other provisions. Approximately, 54% of firms disclose the information that their other provisions are valued at their settlement amount under consideration of future events. Although there is no explicit prescription under German GAAP that companies must disclose information for all other provisions, § 285 (12) German GAAP clarifies that companies must disclose more information on specific other provisions when there is no separate presentation in the balance sheet and the recent other provisions are worth a substantial amount. Nevertheless, the German Accounting Law Modernization Act had a massive impact on the measurement of other provisions and the disclosure of measurement changes should be more fully explained. Nonetheless, only 15% report the explicit rate for consideration of future wage and salary adjustments.
Results for subsample of random firms with other provisions
Second, we investigate whether companies disclose information on discounting their other provisions. The results of the investigation regarding disclosure of the discounting effects are similar to those of disclosure in consideration of future wage and salary adjustments, as approximately 52% disclose this information voluntarily. However, it might be argued that the rest of the companies have only other provisions with maturities of less than 1 year. Nevertheless, even in this case, readers of financial statements would appreciate this information because, otherwise, they will not know anything about the maturity structure of other provisions. Our disclosure investigation reveals that all companies without Total observations 300
The analysis of the disclosure of other provisions in financial statements within a subsample of randomly chosen firms. The analysis consists of the financial statements of the adoption year of the German Accounting Law Modernization Act discounting information did not publish any information regarding the maturity structure of their other provisions. Many companies indicate that they use the required 7-year averaged discount rate published by the German Central Bank. As those companies do not disclose any information regarding the maturity structure of their other provisions, the disclosed information is useless. Only 16% disclose their discount rate explicitly and only 16% explain measurement changes or differences resulting from the adoption of the German Accounting Law Modernization Act. In summary, our investigation of disclosure compliance for other provisions also reveals substantial variation. Based on the previously described vague formulation that companies must disclose more information on other provisions when there is no separate presentation in the balance sheet and the corresponding other provisions are worth a substantial amount, we investigate whether we observe a relationship between the disclosure of other provisions and the ratio of other provisions and total assets. Surprisingly, we do not observe any relationship between those two variables.
Conclusions and limitations
The aim of the German Accounting Law Modernization Act was to align German GAAP with IFRS and therefore to improve the information provided in German financial statements. The new German GAAP should offer an alternative to IFRS that is more cost-effective and simpler to manage in practice (RegE BilMoG 2008) . To fulfill the objective of increasing the information in German financial statements, the German regulator abolished numerous accounting options (see an overview in Table 1 ). However, the German Accounting Law Modernization Act also introduced several new accounting options (including capitalized R&D costs) and modified the accounting rules to offer more flexibility (e.g., valuation of provisions). Thus, it is unclear whether and how the new accounting rules will affect accounting practice in Germany.
The first part of the study focuses on the research question about whether the German Accounting Law Modernization Act had an effect on financial reporting properties using four accounting-based financial reporting property measures: the magnitude of absolute discretionary accruals, the correlation between accruals and operating cash flow, the persistence of earnings, and the predictability of earnings. The results are mixed. The main analysis demonstrates a greater amount of absolute discretionary accruals but no change in income smoothing after adoption of the new rules. In addition, there is no change in either the persistence or the predictability of earnings. To control for differences in firm characteristics between companies reporting under German GAAP and those reporting under IFRS, we also employ propensity score matching for all our analyses and do not observe any significant changes in all financial reporting properties. Furthermore, we find no differences in all financial reporting property measures for the subsample of voluntary adopters and firms capitalizing R&D costs.
The second part of the study focuses on disclosure after the adoption of the new accounting rules. For a subgroup of firms that voluntarily choose to capitalize R&D costs and a randomly chosen subgroup of companies with other provisions, we investigate the amount of disclosure. The results for companies with capitalized R&D costs reveal that approximately 25% of firms do not fulfill all of the disclosure requirements and that only a few firms provide additional information voluntarily. The same holds for our randomly selected subgroup of companies with other provisions, in which all disclosure information is implicitly discretionary, as § 285 (12) of German GAAP clarifies only that disclosure of more information on specific other provisions is mandatory when there is no separate presentation in the balance sheet and when the recent other provisions have substantial value. Thus, we observe substantial variation for both investigations in disclosure compliance. Exploring the determinants of the cross-sectional variance in disclosure compliance appears to be an attractive avenue for future research.
In summary, this study shows no clear changes in financial reporting properties following the adoption of the new accounting rules. However, this investigation has some caveats. First, the prior literature shows no consensus view regarding the correct outcome measure for investigating the reporting and accounting practices of German private firms. Thus, our financial reporting properties might not be suitable measures for capturing a potential effect of the German Accounting Law Modernization Act, and future research could use alternative outcome measures. Second, our propensity score matching approaches rely on the assumption that the decision either to report under German GAAP or to voluntary adopt the German Accounting Law Modernization Act is solely determined by observables. Thus, we cannot exclude the possibility that these decisions might also depend on unobservable or omitted influential factors. Third, the number of observations after adoption of the new rules is limited because the new accounting standards affected the majority of financial statements for the first time in 2010. In addition, the first years of applying the new set of standards are subject to several transition options that might have influenced accounting numbers. Finally, it is possible that firm disclosures will improve over time as a result of a learning curve. Thus, future research might provide more insights on accounting and disclosure practice in German firms using a larger number of observation years.
